Calcium ions are well-known intracellular signalling molecules. A new study identifies local cytoplasmic calcium as a central integrator of metabolic and proliferative signals in Drosophila intestinal stem cells.
Adult tissue homeostasis involves tightly synchronized rates of cell production versus cell removal. Stem cells -characterised by their capacity to self-renew and produce differentiated progeny -are at the centre stage of that balancing act. The intestinal epithelium has been a long-standing paradigm for the study of tissue homeostasis by stem cells [1] . Consistent with its various metabolic, immune and endocrine functions, the intestine is subject to multiple extrinsic and intrinsic stimuli, which need to be coordinated in order to adjust stem cell proliferation and differentiation to tissue demands. How these different inputs are integrated is an important open question. A new study by Deng et al. [2] in the adult Drosophila intestine identifies local intracellular Ca Following the characterization of intestinal stem cells (ISCs) in Drosophila [3, 4] the fly gut has become an invaluable model system to study stem cell biology, host-pathogen interactions, ageing and metabolism, amongst other processes [5] [6] [7] [8] . Like its mammalian counterpart, the adult Drosophila midgut has remarkable plasticity and can adapt its growth to multiple conditions, including nutrient availability [9] . The intestine of newly hatched flies grows to its final size during the first five days of life and after feeding starts [10] . Reciprocally, the intestine enters a reversible state of quiescence during periods of starvation. While insulin signalling is known to mediate this adaptive growth [10] , the effect of individual nutrients on intestinal physiology had not been established.
To assess the role of diet-derived amino acids -an essential source of energy -in intestinal homeostasis [11, 12] , Deng et al. [2] fed flies on food supplemented with L-glutamate (L-Glu) [2] . Interestingly, they found that the sole addition of L-Glu, but not other amino acids or sugar, to the fly food was sufficient to induce ISC proliferation and tissue re-sizing. Following a comprehensive genetic and functional characterization of the pathway activated by L-Glu, the authors concluded that absorption of L-Glu by enterocytes in the intestine activates a signalling cascade, involving metabotropic glutamate receptor (mGluR), phospholipase C (PLC) and inositol-1,4,5-trisphosphate (IP 3 ), within ISCs. The authors reported that those sets of events are necessary and sufficient to drive stem cell proliferation in the midgut (Figure 2) .
The mGluR-PLC-IP 3 signalling pathway is known to promote changes in the levels of cytosolic Ca 2+ [12] . Dispatches signalling pathways required for homeostatic ISC self-renewal [5] . Stemcell-specific knockdown of pathway components coupled with in vivo Ca 2+ imaging should shed light on this issue. It is also unclear whether Ca 2+ oscillation frequencies are uniform throughout the midgut or whether they are influenced by molecular and cellular gut regionalization [13, 14] .
The most groundbreaking aspects of the report by Deng et al. [2] 
